Natural compounds endowed with cholinergic or anticholinergic activity. Enhancement of acetylcholine release by a quaternary derivative of L-hyoscyamine.
New compounds that target nicotinic receptors (nAChRs) have been sought to correct disorders affecting cholinergic transmission in central and peripheral synapses. A quaternary derivate of l-hyoscyamine, phenthonium (Phen), was shown by our group to enhance the spontaneous acetylcholine (ACh) release without altering the nerve-induced transmitter release at the neuromuscular junction. The effect was unrelated to membrane depolarization, and was not induced by an increase of calcium influx into the nerve terminal. Phen also presented a competitive antimuscarinic activity and blocked noncompetitively the neuromuscular transmission. In this work we re-examined the mechanisms underlying the facilitatory actions of Phen on [(3)H]-ACh release in isolated ganglia of the guinea pig ileal myenteric plexus. Exposure of the preparations to Phen (10-50 microM) increased the release of [(3)H]-ACh by 81 to 68% over the basal. The effect was not affected by the ganglionic nAChR antagonist hexamethonium (1 nM) at a concentration that inhibited the increase of [(3)H]-ACh release induced by the nicotinic agonist dimethylphenylpiperazinium (DMPP, 30 microM). Association of Phen (10 microM) with DMPP potentiated the facilitatory effect of Phen. [(3)H]-ACh release was not altered by the muscarinic antagonists atropine (1 nM) or pirenzepine (1 microM). However, both antagonists inhibited the release of [(3)H]-ACh induced by either the muscarinic M1 agonist McN-343 (10 microM) or Phen (20 microM). The facilitatory effect of Phen was not altered by CdCl(2) (50 mM), but it was potentiated in the presence of tetraethylammonium (40 mM). The results indicate that the facilitatory action of Phen appears to be mediated by an increase of the inwardly rectifying potassium channels conductance probably related to the compound antimuscarinic activity.